Sprinkle-Treated Asphaltic Concrete Surface Course by Newberry, Donald C., Jr.
RESEARCH REPORT 
UKTRP-81-3 
SPRINKLE-TREATED ASPHALTIC CONCRETE 
SURF ACE COURSE 
by 
Donald C. Newberry, Jr. 
Construction Engineer Chief 
Kentucky Bureau of Highways 
Kentucky Transportation Research Program 
College of Engineering 
University of Kentucky 
Lexington, Kentucky 
In cooperation with 
Department of Transportation 
Commonwealth of Kentucky 
and 
Federal Highway Administration 
U.S. Department of Transportation 
The contents of t11is report reflect the views 
of the author who Is responsible for the facts 
and the accuracy of the data presented herein. The 
contents do not necessarily reflect tt1e official views 
or policies of the UniversitY at Kentucky, Tile Federal 
Highway Administration, nor the KentuckY Department of 
Transportation, This report does not constitute a standard, 
5pecflciation, or regulation. 
April 1981 

Technical Report Documentation Page 
1. Report No. 2. Government Accession No. 3. Recipient's Catalog No. 
4. Title and Subtitle 5. Report Date 
Sprinkle-Treated Asphaltic Concrete Surface 
Auril 1981 
6. Performing Organization Code 
Course 
8. Performing Organization Report No. 
7. Author! s} 
Donald c. Newberry Jr. UKTRP-81-3 
9. Performing Organization Name and Address 10. Work Unit No. (TRAIS) 
Kentucky Transportation Research Program KYP.-7Q-?OL. 
College of Engineering 11. Contract or Grant No. 
University of Kentucky DOT-FH-15-302 
Lexington, Kent1.1ckv 40506 13. Type of Report and Period Covered 
12. Sponsoring Agency Nome and Address 
Kentucky Department of Transportation Final 
State Office Building 
Frankfort, Kentucky 40622 14. Sponsoring Agency Code 
15. Supplementary Notes 
16. Abs tract 
This report gives details of construction and some skid resistance 
data from experimental sprinkle-treatment placed in Nelson County, Kentucky, 
north of Bardstown, us 31-E. The various types of aggregate, application 
rates, and precoating processes are reported. 
17. Key Words 18. Di stri but ion Statement 
Construction 
Skid Resistance 
Sprinkle-Treated 
Aggregates 
19. Security Clossif. (of this report) :10. Security Classif. (of this page) 21· No. of Pages 22. Price 
form DOT f 1700.7 IB-72l Reproduction of completed page authorized 
ii 

TABLE OF CONTENTS 
INTRODUCTION • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  Page l 
MATERIALS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  Page l 
SPRINKLE AGGREGATE • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  Page 4 
CONSTRUCTION OPERATIONS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  Page 7 
DISCUSS ION . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  Page 8 
RESULTS • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  Page ll 
APPENDIX: SPECIFICATIONS FOR SPRINKLE AGGREGATES • • • • • • • • • • • • •  Page 18 
iii 
LIST OF FIGURES 
Figure 1: SPRINKLE TREATMENT OF BITUMINOUS CONCRETE SURFACE -
Project Location and Section . . . . . . . . . . . . . . . . . . . . . . . . . . • .  Page 2 
Figure 2: AGGREGATE COATED IN LABORATORY TO DETERMINE OPTIMUM 
AMOUNT OF ASPHALT FOR PRECOATING ........................ Page 5 
Figure 3: COOLING PRECOATED AGGREGATE WITH WATER . . . . . . . . . . . • . . . . . .  Page 
Figure 4 :  CHIP SPREADER IN ACTION ................................. Page 
Figure 5: QUARTZITE AT 5.5 POUNDS PER SQUARE YARD ................. Page 
Figure 6: RIPPLING APPARENT IN THE SPRINKLE AGGREGATE SURFACE 
WAS ATTRIBUTED TO THE BOUNCE OF THE SPREADER ............ Page 
Figure 7: GRANITE SPRINKLE AGGREGATE AT APPROXIMATELY 62.5 
6 
9 
10 
12 
PERCENT COVERAGE . . . . . . . . . . . . . . . . . . . . . . . • . • . • . . . . . . • . . . . •  Page 15 
Figure 8: CRUSHED GRANITE ......................................... Page 16 
Figure 9: GRAVEL .................................................. Page 16 
Figure 10: SLAG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 7  
Figure 11: QUARTZITE ............................................... Page 1 7  
iv 
LIST OF TABLES 
TAB'LEl t: SPRlNKLE AGGREGATE .. . . . .  ,. . .. . . . . . .. . . . . . .. . .. . . . . . . . . . • . . . . . . • . . .  Pacge 3 
TABLE 2: BITUMINOUS CONCRETE SURFACE, TYPE B, JOB - MIX 
FORMl'JLA . •. . . . . . . . . . . . . . . . . .. . . .. . . .. .. .. , .. . .. . . . . . . . . . . . . . . .. • . . . . •. . . Page 3 
1JABLE 3: SPRINKLE AGGREGATE GRADATIONS AND SPECIFIC GRAVITIES 
(SATURAmED! SURFACE - DRIELJ); . . . . . . .. . . . . . . . . . . . . . . .  , ........  Page 4 
TABLE 4: PRECOAT PERCENTAGES . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . • .  Page 7 
TABLE 5: ASP!�LT CEMENT, PERCENT BY WEIGHT . . . . . . . . . . . . . . • . . . . . . . . . .  Page 7 
TABLE 6: LOCATIONS OF TEST SECTTONS . . . • . . . . . . . . . . . • . . . . . . . . • . . . . . . .  Page 7 
TABLE 7: THEORETICAL AND ACTUAL SPREADING RATES' FOR SPRINKLE 
TREATMENT COVERAGE (POUNDS PER SQUARE YARD) AND 
UNIT COSTS . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . .. . . . . • . . .. . . . . .  Page ll 
TABLE 8: SKID MEASUREMENTS (40 MPH) . • . • • . . . • • • . . . . . . . . . . . . . . . . . . . . .  Page 13 
SKID DATA . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . .  Page 14 
v 
l .. 
• 
� 11 = iZ: 
• 
• • 
:II � 
. . 
11!1 t .. .. jHH 
� :: "'t '": "! 
fil: 0 ..-ON .. 
• . . - E-- -"'e"'e 
., 
� 
• 
• 
w 
" .. ... .. 
"' 
� .. 
:II 
� ... 
·" 
0 • 
0 ! 
0 • 
0 � 
' 
.... 0 ou 
" ... .. .. 
' ' 
j tJ:: t:E II: !DZ 61 81 Ll 91 tl 'H E1 1:1 It 01 6 t L 9 t 
""' 
�����l��uuuluuunlullllllllllll lllll lllllnllnnnnlnn nnlun nlllnnnnlnn lllllnnunlnuuul nu nnlnu lllllnlllllllnnuulnnunlnunnlnn lllllnnunlnll lllllnnllli!nn 
' � ' l ' � ' l ' ' ' l ' ' ' '''1'1f'1''' ''T'f'l''' ''T'TT'' '''I''T''I''' ' 1 ' 1 ' 'r ' l' ' ' '''I''T''I''' ''T'T'I''' ''T''i'''l''' 
9 
• • 
; • • 
• 
:II 
• 
-� • • 
• 
• 
.., 
• 
. j 
� 
a 
& .. 
.. 
a 
! 
M 
.. 
t .. , 
vi 
• 
.. -
.... i 
! 
l
.i i • 
w 
ill .. 
� .. 
"' 
iii-- - -"'E..,E 
• • • � 
·" 
.· 
INTRODUCTION 
Sprinkle-treatment has been recommended by various agencies as a method of imparting skid re­
sistance to an otherwise nonqualifying surface. Region 15, Federal Highway Administration, circulated 
demonstration project No. 50 "Sprinkle Treatment'\ Aplil 7, 1978; and limitations and specifications for 
federal funds were delineated in detail. A commitment of interest was returned on April 13, 1978; a meet­
ing ensued on May 15, 1978. On June 9, 19 78, a project was proposed by the Director, Division of Main­
tenance, on US 31-E, in Nelson County, north of Bardstown. The project (see Figure 1) was prepared for 
the July 21, 1978, bidding. The work was completed September 16, 1978. The contractor was Mago 
Construction Company, Bardstown, Kentucky. The 5.136-mile (8.266-km) project was divided into five 
approximately !-mile (1.61-km) sections with a control section without sprinkle treatment and one each 
of four with a sprinkle course of crushed granite, gravel, slag, and quartzite. The control section is the 
northern most (MP 20.536 at KY 509); next is the granite treatment with the others in sequence given 
above; the quartzite is at the south end (MP 15.4 at KY 245). The project number was SP 090-031E-15-
21. 
Region 15 agreed to participate in this project (contract number DOT-FH-15-302). The contract 
provided $15,000; $5,000 was to be used for the cost of the sprinkle aggregate, and $10,000 was for the 
costs associated with the evaluation of the sprinkle-treated surfaces. FHW A agreed to furnish a Bristowes, 
MK-V, chip spreader (U. S. distributor understood to be E. D. Etnyre Co., Oregon, II). This spreader has 
the capability of a 12-foot (3.7-m) swath. The project consists of approximately 71,208 square yards 
(59,623 m2) of sprinkle-treated surface. The AADT for the road was 4,900. 
A unique item required for the preparation of the sprinkle aggregate was precoating the aggregate 
with asphalt to assure adhesion to the newly laid, hot surface course. Another item adding to the unique­
ness of the sprinkle-on aggregate was the sizing to enable embedment into the fresh surface course. The 
basic purpose of this study, then, was to evaluate the endurance and skid resistance of the precoated 
aggregates sprinkled onto a fresh asphaltic concrete course. 
MATERIALS 
The first materials procured were the sprinkle-on aggregates. Selection of the various types of 
aggregates was made by the Division of Materials. The aggregates were considered to be skid resistant in 
sand-asphalt and open-graded surface courses. The Division of Maintenance ordered aggregates delivered to 
the plant site. A summary of the types, quantities, costs, and vendors is in Table 1. Details of specifica­
tions are in Appendix A. These prices are as delivered uncoated at Bardstown, Kentucky. Details of the 
bituminous concrete surface, Type B, are given in Table 2. This course was applied I inch (25 mm) in 
depth. 
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M. P. 20.5 
CONTROL 
SECTION 
M. P. 19.7 
CRUSHED 
GRANITE 
M. P. 18.7 
CRUSHED 
GRAVEL 
M. P. 17.7 
CRUSHED 
SLAG 
M. P. 16.7 
CRUSHED 
QUARTZITE 
M. P. 15.71--./7 
Location of 
SURFACE SECTIONS 
for the Project 
Nelson County, SP 090-031E-15-21 
Bardstown-Louisville Road (US 31E) 
Figure 1: SPRINKLE TREATMENT OF BITUMINOUS CONCRETE SURFACE - Project 
Location and Section. 
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TABLE 1. SPRINKLE AGGREGATE 
QUANTITY 
AGGREGATE (TONS) 
Crushed Granite 200 
Crushed Gravel 200 
Crushed Slag 180 
Crushed Quartzite 200 
TABLE 2. BITUMINOUS CONCRETE SURFACE, 
TYPE B, JOB-MIX FORMULA 
SIZE PERCENT PASSING 
1/2-in. 
3/8-in. 
No. 4 
No. 8 
No. 16 
No. 50 
No. 100 
No. 200 
ASPHALT CONTENT: 5.8% 
AGGREGATE: No. 8 limestone -- 32% 
Limestone Sand-- 28% 
Natural Sand -- 40% 
SOURCE: Mago Construction Company 
Bardstown, Ketucky 
COST: $18.74 per ton 
100 
95 
74 
55 
40 
11 
6 
4 
UNIT 
PRICE 
$11.00 
$19.25 
$15.00 
$12.45 
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VENDOR 
Vulcan Materials 
Enka,NC 
Green River S&G 
Elizabethtown, KY 
Standard Slag 
Ashland, KY 
State Contracting Stone 
Co., Marion, VA. 
SPRINKLE AGGREGATE 
The decision was made to hot-coat the sprinkle aggregate and allow it to cool prior to spreading. 
This method was used because it was determined beforehand that the Bristowes MK-V chip spreader is un­
suitable for spreading the hot-coated aggregate. One advantage of applying the sprinkle aggregate cool is 
that it eliminates the need for hot-mix production to stop in order to produce sprinkle aggregate during 
the course of a normal paving day. The gradations and specific gravities, by type, are given in Table 3. 
TABLE 3. SPRINKLE AGGREGATE GRADATIONS AND SPECIFIC 
GRAVITIES (SATURATED SURFACE-DRIED) 
PERCENT PASSING SPECIFIC 
TYPE 1/2 in. 3/8 in. No. 4 GRAVITY 
Crushed Granite 100 80.5 5.3 2.70 
Crushed Gravel 100 68.3 3.6 2.62 
Crushed Slag 100 90.2 4.5 2.36 
Crushed Quartzite 100 84.5 14.8 2.62 
To determine the precoating requirements, laboratory trials were made by the Division of Mate­
rials to visually estimate the amount of coating needed to ensure adhesion of the sprinkle aggregate to the 
surface course (Figure 2). AC-20 asphalt cement was used for precoating. Laboratory test results were 
used in selection of the percentages of AC-20 (Table 4). The precoating operation started at the con­
tractor's plant on September 9, 1978. �fter coating the aggregates, they were cooled under a strong water 
spray. Observation indicated some of the precoating asphalt stripped during the cooling operation. None 
of the sprinkle aggregates used was tested for stripping prior to their use on this project. A check test was 
made of asphalt content at the time stripping was detected (Figure 3). A sample was selected visually from 
the portion of the stockpile that seemed to be well coated, and another was chosen that appealed to lack 
pre coat. Results from extraction tests are given in Table 5. 
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AGGREGATE COATED IN TO DETERHI"JE OPTIMUM AMOUNT 
OF ASPHALT FOR PRECOATING. 
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TABLE 4. PRECOAT PERCENTAGES 
TYPE COATED 
Crushed Granite 1.6 
Crushed Gravel 1.7 
Crushed Slag 2.9 
Crushed Quartzite 1.7 
TABLE 5. ASPHALT CEMENT. PERCENT BY WEIGHT 
TYPE AS COATED 
Crushed Gravel 2.1 
Crushed Slag 2.7 
Crushed Quartzite 2.1 
EXTRACTED 
1.7 
1.7 
2.7 
1.7 
AFTER COOLING WITH 
WATER SPRAY 
0.6 
Not tested 
1.1 
CONSTRUCTION OPERATIONS 
Construction of the sprinkled-aggregate overlay commenced on September 12, 1978. Due to the 
requirement to maintain traffic, the northbound outbound lanes were paved first in the morning. Stations 
and milepoints of the test sections are given in Table 6. The operation continued in alternate lanes from 
the north to south ends of the project. 
TABLE 6. LOCATIONS OF TEST SECTIONS 
STATIONS MILEPOINT 
SECTIONS START-END START-END 
Control 0+00 - 45+80 20.5-19.7 
Crushed Granite 45+80 - 98+60 19.7-18.7 
Crushed Gravel 98+60- 151+40 18.7-17.7 
Crushed Slag 151+40 - 204+20 17.7-16.7 
Crushed Quartzite 204+20 - 257+00 16.7-15.7 
- 7 -
The coated aggregate was spread on the hot-laid asphaltic course following the paver and preceding 
the roller operation (Figure 4). The laying of crushed quartzite is shown in Figure 5. 
Rippling became apparent during application of the aggregate and was attributed to the bounce of 
the spreader on its tires. The spreader is otherwise unsprung. The ripples persisted after rolling (see Fignre 
6). The bounce and frequency were evident from the bulge in the sidewalls of the tires above the imprint 
of the contact area. The natural frequency of a vibrating (single degree of freedom) system is given by the 
general equation 
fn 
If W /k = ds, then 
fn 
-Jk!ffi! 2rr -JfiiW/2rr. 
3.127/ � 
in which fn = natural frequency, 
k 
m 
w 
g 
ds 
spring constant (tires), 
mass W/g, 
weight, 
acceleration due to gravity= 386 in./sec 2, and 
static deflection of tire at the tire print. 
Assuming V = 2 mph, ds = 0.89 inches, and A= wave length= V /fn, then 
fn 3.13/Vd, = 3.13 / 0.89 = 3.52 Hertz, 
v 
A 
2mph x 88/60 = 2.93 ft/sec x 12 = 35.2 in./ sec, and 
V/fn = 35.2 in./sec � 3.52 Hz= 10 inches. 
The rippling is comidered to be the direct result of the bounce of the spreader and surge discharge during 
aggregate application. 
DISCUSSION 
During preparation for this project, a controversy ensured concerning the rate of application of the 
coated aggregate onto the surface.At the time of construction, the controversy continued when engineers 
with the Bristowes MK-V chip spreader recommended a rate of coverage from 50 to 75 percent of the 
surface area. The rates were expected to range between 5 and 15 pounds per square yard. Investigation by 
the Division of Research indicated the 50- to 75-percent coverage of the surface area does not correlate 
with or correspond to the 5 to 15 pounds per square yard. For instance, a close-spaced rectangular 
arrangement of pennies covers 78.5 percent of the area subtended. The volume c.f equivalent spheres 
would be 53 percent of the area subtended times the height of the spheres. The solid volume of balls 
would be 0.53 x diameter (in.) x 36 x 36; or, 1 x 36 x 36 inches divided by 1728 = 0.75 cubic feet; then 
0.53 x 0.75 x diameter (in.) yields the solid volume of aggregate per square yard. This volume times the 
specific gravity of aggregate and times 62.4 yields pounds per square yard. If D = 0.281 inch (average 
diameter of 3/8 (0.375) in. and No. 4 (0.187 in.) aggregate in No. 78 gradation) (as specified) and if the 
specific gravity is 2.68, near maximum orderly coverage would require 18.7 pounds of aggregate per 
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square yard. This would 1be 78.54 .P·ercent. Random scattering ·and ·bouncing creates disorder and ·causes 
''pyramiding' '. Par:ticle·s closer than,one diamter will not admit another particle to seat between them. The 
application •rate •minitriizing unse;ated particles would be oneMthird the orderly' maximum coverage. Thus, 
the rate providing maximum retention in the example would be 6.2 pounds per square yard. The percent 
coverage would be �6.2. 
TABLE 7. THEORETICAL AND ACTUAL SPREADING RATES FOR SPRINKLE 
TREATMENT COVERAGE (POUNDS PER SQUARE YARD) AND UNIT COSTS 
AGGREGATE PERCENTAGE COVERAGE API'LI- COST I'ER 
TYPE 78.5 58.8 5'0.4 39.5 CATION SQ.YD. 
Crushed Granite 18.7 14.0 12:0 9.4 11.7 0.34 
Crushed Gravel 18.0 13.5 ;J-1,5 9.0 4.5 0.15 
Crushed Slag 15.3 11.5 10!0 7;6 5.2 0.16 
Crushed Quartzite 18.1 13.6 11.3 9.0 5.5 0.17 
The beginning granite section, (Figtne 7) resulte<l in eJ<cess loose aggregate on the surface -­
causing throwoff to the edge of the pavement rnd flying particles striking automobiles following one 
another. Adjustments were made in the remaining test sections that reuslted .in the ·coverage shown in 
Figure 8. This coverage is approximately 23 ;9 ·percent. 
RESULTS 
The end results of the effort to improve the skid resistance •of US 3!-E m Nelson County, as tested 
using the skid trailer at 40 MPH, are in Table 8. The skid resistance of the control section has persisted at 
a level almost equal to the sprinkied sections. On this basis, no tangible or significant .benefits have been 
realized from the project thus far (C. F. Research Report 554, Kentucky Department of Transportation, 
September 1980). 
Loss of dropMon aggregates was greatest where the applications were heaviest and excessive. Excess 
aggregate ndgrated off the pavement and onto the shoulder. Loses of aggregate where application was not 
excessive was observed and remain evident by tellMtale craters or sockets in the remaining surface. These 
losses �ppear to be as much as 25 percent. The influence of these craters on skid resistance is not known. 
Observation of the test sections indicated skid resistance increased when the asphalt was worn from the 
aggregate. The slightly lower skid number for the quartzite section may be due to a slightly higber volume 
of traffic; this area is closer to the north city limits of Bardstown. The south end of this section is located 
- ll -
Figure 6: RIPPLING APPARENT IN THE SPRINKLE AGGREGATE S URFACE WAS 
ATTRIBUTED TO THE BOUNCE OF THE SPREADER. 
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at the stop light for the bypass of an urban section. Present condition is shown in the photographs 
attached, taken April 17, 1980: 
Crushed Granite in Figure 8, 
Crushed Gravel in Figure 9, 
Crushed Slag in Figure 10, and 
Crushed Quartzite in Figure ll. 
Table 8. Skid Measurements (40 MPH) 
TYPE MILEPOINTS 
Crushed Quartzite 15.7 - 16.7 
Crushed Slag 16.7 - 17.7 
Crushed Gravel 17.7 - 18.7 
Crushed Grauite 18.7 - 19.7 
Control 19.7 - 20.5 
LENGTH 
(MILES) 
l.O 
l.O 
l.O 
l.O 
0.8 
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DATE SKID 
TESTED NO. 
10/78 46 
6/79 51 
10/79 47 
6/80 52 
10/78 50 
6/79 56 
10/79 54 
6/80 57 
10/78 49 
6/79 57 
10/79 56 
6/80 59 
10/78 47 
6/79 57 
10/79 57 
6/80 61 
10/78 48 
6/79 53 
10/79 51 
6/80 56 
MILEPOINT AGGREGATE 
15.7 - 16.7 Crushed Quartzite 
16. 7 - 17. 7 Crushed Slag 
..... 
� 17.7 - 18.7 Crushed Quartz 
(Green River) 
18.7 - 19.7 Crushed Granite 
19.7 - 20.5 Control Section 
SKID DATA 
SPRINKLE TREATMENT 
US 31E, NELSON COUNTY 
:CANE 25 MPH 
NB 56 
SB 57 
NB 61 
SB 62 
NB 63 
SB 61 
NB 64 
SB 63 
NB 66 
SB 60 
September 26, 1980 July 22, 1981 
40 MPH 55 MPH 40 MPH 
50 47 53 
50 41 52 
53 49 55 
54 47 57 
58 52 59 
55 47 59 
57 5 2  6 2  
56 49 61 
54 45 56 
50 43 57 
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Figure 8: CRUSflED GlzANl TE 
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APPENDIX 
SPECIFICATIONS FOR 
SPRINKLE AGGREGATES 
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CRUSHED GRANITE SPECIFICA'JlONS 
Crushed granite shall meet the requirements of Section 805.03. A loosely graded, one-size aggre­
gate with 100 percent passing the 3/4,inch sieve and a maximum of 5 percent passing the No.4 sieve is 
desired; however, aggregate meeting the standard size of No. 78 will be acceptable. 
CRUSHED GRAVEL SI'ECIFICA 110NS 
Crushed gravel shall meet the requirements of Section 805.03 and shall have a minimum insoluble 
content of 75 percent (KM 64-223). A closely graded, one-size aggregate with 100 percent passing the 
3/4-inch sieve and a maximum of 5 percent passing the No.4 sieve is desired; however, aggregate meeting 
the standard size No. 78 will be acceptable. A 100-percent crushed product having two or more crushed 
faces is desired; however, a product having at least 98 percent one or more crushed faces and 90 percent 
two or more crushed faces (KM 64·603) will be acceptable. 
CRUSHED SLAG SPECU'ICA 'JlONS 
Crushed slag shall meet the requirements of Special Provision No. 32 (76). A closely graded, one� 
size aggregate with 100 percent passing the 3/4,inch sieve and a maximum of 5 percent passing the No.4 
sieve is desired; however, aggregate meeting the standard size of No. 78 will be acceptable. 
CRUSHED QUARTZITE SPECIF'ICA'J10NS 
Crushed quartzite Shall meet the requirements of Section 805.03. A closely graded, one-size 
aggregate with 100 percent passing the 3/4-inch sieve and a maximum of 5 percent passing the No.4 sieve 
is desired; however, aggregate meeting the standard size of No. 78 will be acceptable. 
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